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Open access uthe South Asian sample, 50.5% was Sikh, 28.0% was Hindu, and
15.8% was Muslim. Muslim participants were more socioeconomi-
cally deprived and experienced higher levels of chronic stress,
including financial strain, low social cohesion, and racial discrimina-
tion, compared with other South Asian religious groups. In terms of
health behaviors, Muslim men smoked more than Sikhs and Hindus,
and Muslims also reported lower alcohol consumption and were less
physically active than other groups. Conclusion: This study found
that Muslims were exposed to more psychosocial and behavioral
adversity than Sikhs and Hindus, and highlights the importance
of investigating subgroup heterogeneity in South Asian CHD risk.
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Cardiovascular disease rates vary by ethnic group [1]. In
particular, coronary heart disease (CHD) rates are signifi-
cantly higher in South Asian people (people originating from
the Indian subcontinent) in the UK compared with other
ethnic groups. This excessive vulnerability is evident in
South Asians in most countries worldwide and is particularly
marked in the younger age groups [2]. Despite evidencedemonstrating significant heterogeneity in CHD risk among
different groups of South Asians (subgroup heterogeneity),
few studies have explored subgroup variations [3,4].
Some biological risk factors appear to demonstrate a
general South Asian vulnerability, with all South Asian
subgroups showing a predisposition toward diabetes and
central obesity compared with the general population
[4,5]. South Asians suffer elevated rates of insulin
resistance [6], metabolic syndrome [7], and reduced
high-density lipoprotein cholesterol [8] compared with
other ethnic groups, although subgroup variations have
been observed [7]. However, known biological risk factors
do not appear to explain the higher CHD mortality of
South Asian people compared with white Europeans in the
UK [9]. South Asian subgroups vary markedly in terms of
religion, culture, and language. In addition, their CHD risk
factor profiles and CHD rates do not present a uniformnder CC BY license.
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experiencing significantly higher CHD morbidity than
observed in Indians [2,3]. South Asians also show mixed
profiles of health behaviors; smoking rates are especially
high (men only) and alcohol consumption and levels of
physical activity particularly low among Pakistani and
Bangladeshi populations compared with Indian groups
[10–12]. Positions in the social hierarchy in Britain differ
between the South Asian subgroups too, with people
originally from Bangladesh and Pakistan exposed to
significantly higher social deprivation in comparison with
Indian people [3].
Psychological and social factors show robust links with
ill health, in particular CHD [13], but have not been
comprehensively examined in UK South Asian subgroups.
Depression, for example, is strongly associated with an
increased risk of CHD development and poorer prognosis
[14]. Chronic stressors, such as work stress, also relate to
elevated CHD risk [15], while protective social factors, for
example, social support, provide a buffer against psycho-
social adversity [16]. Some studies have examined the
psychosocial contribution to CHD risk in UK South Asians
and have shown significantly higher psychosocial adversity
in South Asians than in whites; however, there has been
limited analysis of subgroup variation [17–20]. Previous
research has shown that Pakistani and Bangladeshi/Muslim
people experience greater socioeconomic disadvantage
compared with other South Asian subgroups [3,7,21];
however, subgroup variation in other aspects of psycho-
social risk has not been as well explored.
This study aimed to assess whether psychosocial
profiles relating to the excessive CHD risk observed in
UK South Asians varied across subgroups. Previous
studies examining subgroup heterogeneity have catego-
rized South Asian subgroups according to country of birth
[3,7,22] and less commonly by religious affiliation [21,23].
We have used religious stratification because religion may
be a stronger determinant of cardiovascular-related psy-
chosocial and behavioral risk than country of birth,
influencing health behaviors such as smoking, alcohol
consumption and physical activity [23–26], and psycho-
social adversity [21,27]. Accordingly, we compared
psychosocial and behavioral factors that have been
associated with CHD risk in a community sample of
Sikh, Muslim, and Hindu people living in West London.
We have previously shown that, compared with white
Europeans, UK South Asians living in West London
experience greater psychosocial adversity, in terms of
financial strain, residential crowding, family conflict, social
deprivation, and discrimination, while at the same time
having lower social support and greater depression and
hostility [20]. These differences were largely independent
of socioeconomic position (SEP) as defined by household
income. In the present analysis, the primary focus is on
South Asian subgroup differences, rather than on compar-
isons with white Europeans.Methods
The methodology for this study has been described in
detail elsewhere [20]. In brief, participants for this study
were recruited from the London Life Sciences Prospective
Population (LOLIPOP) study, a large cardiovascular risk
assessment program in West London. Men and women
aged 35–75 years were randomly selected from the
LOLIPOP database for an intensive cardiovascular screen-
ing substudy of the LOLIPOP study and then stratified by
age and ethnicity/ancestry (South Asian and white
European people only). Documented CHD and other life-
limiting illnesses were the exclusion criteria. Hospital
appointment letters for cardiovascular tests were sent out to
volunteers, accompanied by a psychosocial questionnaire
(response rate: 83%). The questionnaire was available in
English and Punjabi. Where understanding of Punjabi or
English was not proficient, participants were offered the
opportunity to complete the questionnaire with the help of a
relative or friend, or were helped by a bilingual researcher
on arrival at the hospital. The study was approved by the
Ealing Hospital Local Research Ethics Committee, and
written consent was obtained.
A total of 1948 male and female participants provided
data. The final sample comprised 1130 South Asians (776
men, 354 women) and 818 white Europeans (606 men,
212 women).
Questionnaire measures
These measures have been described in more detail
elsewhere [20]. Briefly, the psychosocial assessment was
divided into measures of socioeconomic factors, chronic
stressors, protective factors in the social environment, and
psychological variables. The questionnaire was tested in a
preliminary interview-based study and was found to be
comprehensible and feasible [28].
Socioeconomic position
Household income was the primary measure of SEP,
grouped into tertiles: ≤£20,000, £20,000–£35,000,
≥£35,000. Information also regarding educational achieve-
ment, categorized as above or below secondary school, and
age of leaving full-time education was obtained. Material
deprivation was measured using an 11-item scale of
household consumables, which was designed to be sensitive
to SEP in ethnic minorities [3]. An adaptation of the
Townsend Material Deprivation Index [29] based on self-
reports of car and home ownership, residential overcrowd-
ing, and unemployment was used to assess social depriva-
tion [30]. Scores ranged from 0 to 2, with 2 indicating
elevated deprivation.
Chronic stress
Residential crowding was defined as living in a home
with more than one person per room, as used in the US
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strain scale of Pearlin et al. [32], using eight items, indicated
levels of financial strain. Higher scores reflected greater
financial strain (Cronbach α=0.91), with scores scaled from
0 to 100. Five items, developed for neighborhood studies in
Chicago, assessed social cohesion, a marker of social capital
[33]. Responses ranged from very unlikely to very likely,
with scores ranging from 0 to 100 (Cronbach α=0.86). The
Issues Checklist scale was modified to measure parental–
child family conflict [34], with higher scores reflecting
higher family conflict (Cronbach α=0.85) and scores ranged
from 0 to 50.
Work stress was measured using the job strain and effort/
reward imbalance models, with items from the scales used in
the Whitehall II study [35]. Components of these models
were each assessed with four to nine items and scaled to
range from 0 to 100. Job strain was calculated by dividing
demands by decision latitude (control plus skill discretion),
and effort–reward imbalance by dividing effort by reward.
Cronbach's α scores ranged from 0.55 to 0.88.
Racial discrimination was assessed using two measures.
Firstly, a question enquiring whether participants had
experienced any racially motivated attack in the last 12
months was posed, in terms of verbal abuse, physical attack,
vandalism, or destruction to property [36]. Secondly,
participants completed the perceptions of discrimination
scale [37]; this scale included six questions measuring
exposure to ethnically motivated discrimination (e.g., treat-
ment by the police) over the last 5 years. Total discrimination
scores (0 to 12) were created (Cronbach α=0.57).
Social relationships
Five questions from the social support inventory
developed for the Enhancing Recovery in CHD (ENRICHD)
study measured quality of social support [38], with scores
ranging from 0 to 25 (Cronbach α=0.93). Negative aspects
of social support were assessed with two items derived from
the MacArthur social support scales (Cronbach α=0.68)
[39]. Scores ranged from 0 to 8. The Social Network Index
was used to measure social networks [40]. More diverse
social networks were represented by greater values, ranging
from 0 to 12.
Four items from the Santa Clara Strength of Religious
Faith scale assessed religiosity in both ethnic groups [41]. A
four-point scale rated religious beliefs from strongly agree to
strongly disagree, with total scores ranging 0 to 12
(Cronbach α=0.93).
Psychological factors
Depression in the week preceding interview was
measured using the 20-item Center for Epidemiologic
Studies of Depression Scale (CES-D) [42]. Total scores
ranged between 0 and 60; higher scores reflected greater
depression (Cronbach α=.91). Cronbach's α scores for the
LOT-R were 0.75 for whites but only 0.59 for South
Asians. The Cook–Medley Hostility Scale was alsoadministered (Cronbach α=0.81) [43]. Total scores ranged
between 0 and 26.
Health behaviors
Information concerning smoking status was obtained,
presenting current smoker, ex-smoker, and nonsmoker
options. Weekly alcohol consumption was measured with
units of different types of alcohol (e.g., wine, spirits), and a
total score was calculated. Two simple questions were posed
to measure diet. One question recorded the frequency with
which the participant ate fresh fruit and vegetables using an
eight-point scale, and another assessed the consumption of
high- and low-fat products [44]. Questions from the
International Physical Activity Questionnaire [45] measured
sedentary behavior and physical activity. Sedentary behavior
was measured with two questions asking the participant how
much time they spent either ‘watching television/videos and/
or playing computer games’ on weekend days and week
days. The amount of time spent performing moderate
exercise and vigorous exercise daily was also reported.
These were combined to produce a categorical variable
showing the number of days that the recommended amount
of daily exercise (i.e., at least 30 min) was performed (none,
1–4 days, and 5 or more days).
Statistical analysis
The psychosocial and behavioral CHD risk factors
were examined across the South Asian subgroups of
Sikhs, Muslims, and Hindus using analyses of covariance,
controlling for age and sex. Where there were significant
main effects of religion (P values presented in text),
comparisons between pairs of groups (Sikhs, Muslims,
Hindus, and whites) were performed post hoc using
Fisher's least significant difference tests. The white group
was included in these post hoc tests to establish whether
the psychosocial differences observed previously between
whites and South Asians [20] were true ethnic group
differences or whether subgroup variation played an
important role. In separate analyses, total household
income was included as a covariate to establish whether
the subgroup differences observed reflected socioeconom-
ic variations. Preliminary analyses (not presented here)
included sex as an additional factor. Where sex
differences were evident, these effects have been explored
separately by sex. In the tables, values are presented as
means and percentages with 95% confidence intervals.
Superscript letters indicate significant group differences
(Pb.05). All analyses were performed using the statistics
program SPSS 14.0.
Results
Of the South Asian sample, 50.5% was Sikh, 15.8% was
Muslim, 28.0% was Hindu, and 3.2% was Christian. The
large majority (94.9%) had been born outside the UK and
Table 1
Demographic and socioeconomic information
Age- and sex adjusted
Sikhs (n=571) Muslims (n=179) Hindus (n=315) Whites (n=818)
Age (in years) 55.0 (54.2–55.9)a 55.2 (53.7–56.7)a 57.6 (56.5–58.7)b 57.2 (.56.5–57.9)b
Marital status—Married 90.1% (86.9–93.3)a 90.1% (84.4–95.9)a,b 84.1% (79.7–88.4)b 67.9% (65.2–70.6)c
No. of children 2.63 (2.5–2.7)a 3.03 (2.9–3.2)b 2.33 (2.2–2.5)c 1.94 (1.8–2.0)d
No. of people in household 4.31 (4.2–4.4)a 4.32 (4.1–4.6)a 4.01 (3.8–4.2)b 2.77 (2.7–2.9)c
Home ownership—Owner 86.9% (83.8–90.1)a 69.9% (64.2–75.6)b 80.9% (76.6–85.2)c 81.4% (78.8–84.0)c
Car ownership—Owner 81.9% (78.7–85.0)a 73.6% (67.9–79.3)b 73.5% (69.2–77.8)b 83.7% (81.0–86.3)a
Employment—Working 61.6% (58.3–65.0)a 49.2% (43.2–55.1)b 63.6% (59.1–68.1)a,c 67.1% (64.3–69.8)c
Self-employed 14.9% (11.0–18.8)a 28.6% (20.9–36.3)b 14.1% (8.6–19.5)a 20.5% (17.3–23.7)b
Age of leaving full-time education 19.3 (18.9–19.7)a 19.6 (18.9–20.3)a 19.2 (18.7–19.7)a 17.8 (17.5–18.1)b
Individual deprivation
(an adaptation of Townsend
deprivation index)
.62 (.57–.68)a .90 (.79–1.0)b .71 (.63–.79)a .39 (.34–.44)c
Same superscript letters indicate no significant difference between religious subgroups. Different superscript letters indicate significant difference between
subgroups, Pb.05.
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two-thirds of the Sikhs were born in India and 16% were
born in East Africa. Of the Muslim subgroup, 58.1% were
born in Pakistan, 16% in India, and 12% in East Africa. Just
over half of the Hindu participants originated from India,
26% were born in East Africa, and 12% were born in Sri
Lanka. Over two-thirds of the South Asians spoke Punjabi as
their mother tongue. The majority (81.3%) were married/
cohabiting with partners. South Asian Christians were not
included in the detailed comparisons.
Table 1 shows the demographic and socioeconomic
group differences. The average age of respondents was 57.3
years (S.D. 10.0). There were no subgroup differences in
age among South Asian men (P=.11); however, Hindu
women were significantly older than Sikh and Muslim
women (Pb.001). Muslims tended to live in larger house-
holds than Sikhs and Hindus (P=.017), and Sikhs were the
most likely and Muslims the least likely to own their homes
(Pb.001). Muslims had more children than other groups
(Pb.001). Because employment and education varied by
sex, these variables were explored separately. Rates ofTable 2
Chronic stressors
Age- and sex adjusted
Sikhs (n=571) Muslims (
Overcrowding 33.0% (29.9–36.1)a 40.1% (34
Work hours per week 40.3 (39.2–41.5)a 37.9 (35
Work stress
Job strain 1.13 (.92–1.3)a 1.13 (.6
Effort–reward imbalance 1.64 (1.5–1.8)a,b 1.62 (1.
Work support 40.7 (38.4–43.0)a,b 44.9 (40
Financial strain 3.54 (3.2–3.9)a 5.06 (4.
Social cohesion 60.8 (59.2–62.4)a,b 56.2 (53
Family conflict 12.28 (11.4–13.1)a 10.83 (9.
Experience of racism 9.3% (7.1–11.4)a,b 11.7% (7.
Discrimination 38.1% (34.5–41.7)a 39.2% (32
Same superscript letters indicate no significant difference between religious subg
subgroups, Pb.05.employment did not differ between men (P=.157), although
a larger proportion of Muslim men were self-employed
compared with Sikh and Hindu men (P=.011). Muslim
women were significantly more likely to be unemployed
than other South Asian groups (Pb.001). Educational
attainment and age of leaving full-time education did not
differ between the male and female South Asian subgroups.
Lower income levels and elevated individual deprivation
showed lower SEP was greater in Muslims than in other
religious groups (Pb.001).
Chronic stressors
Muslim homes were marginally more overcrowded than
Sikh and Hindu homes (P=.123). There were no differences
between the South Asian groups in working hours per week
(P=.130), and ratings of work stress did not vary across
South Asian subgroups (Table 2).
Financial strain was markedly greater in Muslims than
in Sikhs and Hindus (Pb.001) and higher in all South
Asian subgroups than in whites (Pb.001), even aftern=179) Hindus (n=315) Whites (n=818)
.5–45.6)b 30.8% (26.7–35.0)a 3.9% (1.3–6.5)c
.5–40.2)a 40.6 (39.0–42.2)a 38.9 (37.9–40.0)a
9–1.57)a 1.46 (1.2–1.8)a 1.17 (1.0–1.3)a
3–2.0)a,b 1.82 (1.6–2.1)a 1.52 (1.4–1.7)b
.1–49.8)a,b 43.1 (39.7–46.4)a 50.0 (47.9–52.0)b
5–5.6)b 3.90 (3.5–4.3)a 3.01 (2.7–3.3)c
.4–59.1)c 58.4 (56.2–60.5)a,c 62.2 (60.8–63.5)b
2–12.4)a,b 11.5 (10.3–12.7)a 9.17 (8.3–10.1)b
9–15.5)a 6.7% (3.8–9.6)b,c
.6–45.8)a 28.6% (23.7–33.4)b
roups. Different superscript letters indicate significant difference between
Table 3
Social and psychological characteristics
Age- and sex adjusted
Sikhs (n=571) Muslims (n=179) Hindus (n=315) Whites (n=818)
Social support 19.2 (18.8–19.6)a 19.4 (18.7–20.1)a 19.0 (18.5–19.5)a 20.2 (19.9–20.6)b
Negative support 3.09 (2.9–3.2)a 2.71 (2.4–3.0)a,b 2.89 (2.7–3.1)a 2.54 (2.4–2.7)b
Social network 5.56 (5.4–5.7)a 5.11 (4.8–5.4)b 5.25 (5.0–5.5)b 5.02 (4.9–5.1)b
Strength of religious beliefs 7.52 (7.2–7.8) ab 8.01 (7.5–8.5)a 7.14 (6.8–7.5)a,b 5.58 (5.3–5.8)b
Depression 15.2 (14.4–16.1)a 15.2 (13.7–16.7)a 14.7 (13.6–15.8)a 12.0 (11.3–12.7)b
Hostility 13.9 (13.5–14.4)a 13.3 (12.6–14.1)a 13.2 (12.7–13.8)a 11.4 (11.1–11.8)b
Same superscript letters indicate no significant difference between religious subgroups. Different superscript letters indicate significant difference between
subgroups, Pb.05.
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The social cohesion in the respondents' neighborhoods
was lowest among the Muslim participants, although there
was only a significant difference in comparison with Sikhs
(P=.013). Family conflict did not differ between South
Asian religions (P=.327). Twelve percent of Muslims had
directly experienced racism, compared with 9% of Sikhs
and 7% of Hindus; however, this was not statistically
significant (P=.208). Both Muslims and Sikhs reported
greater levels of racial discrimination than Hindus
(P=.034). These chronic stress differences were indepen-
dent of SEP.
Social and psychological factors
No variations were observed in the quality of social
support across the South Asian religious groups (P=.570).
Negative support (e.g., perceptions of criticism from family)
was higher in Sikhs compared with Muslims (P=.047),
although this was no longer statistically significant after
taking into account subgroup differences in SEP (P=.073).
Sikhs had significantly larger social networks than Muslims
and Hindus (P=.024), independently of socioeconomic
factors. Muslim men and women reported stronger religious
beliefs than Hindus (P=.038) (Table 3).
Levels of depression and hostility did not vary between
the three South Asian religious groups.Table 4
Health behavior characteristics
Age- and sex adjusted
Sikhs (n=571) Mus
Smoking
Ever smoked 8.7% (5.2–12.1)a 32.1
Currently smoke 4.1% (1.4–6.8)a 18.1
Alcohol intake (weekly) 6.82 (5.8–7.9)a 1.
Fruit/vegetable intake—more than 1/day 26.7% (22.8–30.6)a 19.6
Low fat products—Always 58.6% (54.6–62.3)a 73.3
Full-fat products—Always 16.1% (13.3–18.8)a 12.1
Sedentary behavior—more than 3 h/day 44.2% (40.0–48.4)a 54.9
Physical activity— Some 74.2% (70.5–77.8)a 63.4
Same superscript letters indicate no significant difference between religious sub
subgroups, Pb.05.Health behaviors
Smoking rates were substantially higher among Muslim
and Hindu men compared with Sikhs (Pb.001). There was
significant variation in alcohol consumption between the
subgroups, with Muslims reporting the lowest levels, then
Hindus, and then Sikhs (Pb.001). Smoking and alcohol
intake did not vary between South Asian females (P=.302
and P=.191, respectively). South Asian subgroups did not
differ in their intake of fruit and vegetables (P=.106) or in
their consumption of full-fat products (P=.164), while
Muslims reported higher intake of reduced-fat products
(P=.001). Muslims were significantly more sedentary than
Sikhs and Hindus (P=.006), and were less likely to perform
moderate or vigorous physical activity over the week
(P=.007) (Table 4).
Discussion
There is a limited amount of previous research that has
examined socioeconomic and psychosocial risk factors
across South Asian religious subgroups. Data from the
Fourth National Survey of Ethnic Minorities demonstrated
elevated socioeconomic adversity in Muslim groups com-
pared with Sikh and Hindu people in the UK [22]. Subgroup
differences have also been observed in levels of psycholog-
ical distress between South Asian religious groups [46,47],lims (n=179) Hindus (n=315) Whites (n=818)
% (26.0–38.3)b 26.5% (21.8–31.1)b 55.4% (52.6–58.3)c
% (14.0–23.6)b 10.6% (7.0–14.3)c 18.8% (16.5–21.0)b
21 (–.68–3.1)b 4.91 (3.5–6.3)c 13.8 (12.9–14.7)d
% (12.6–26.6)a 28.1% (22.8–33.3)a 42.0% (38.7–45.3)b
% (66.1–80.5)b 61.7% (56.3–67.1)a 52.2% (48.8–55.5)c
% (7.2–17.0)a,b 18.0% (14.3–21.6)a 8.7% (6.4–11.0)b
% (47.3–62.5)b 43.1% (37.3–48.8)a 47.5% (44.0–51.1)a,b
% (56.9–70.0)b 77.3% (72.4–82.2)a,c 79.4% (76.3–82.4)c
groups. Different superscript letters indicate significant difference between
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compared with women of other religious groups. Compared
with this earlier research, the present study assessed a
comprehensive range of psychosocial CHD risk factors in a
community-based sample of three South Asian religious
groups, employing a larger sample size than in previous
community studies [46,47].
Our earlier analysis of this dataset showed that South
Asian people suffer significant psychosocial adversity in
comparison with UK whites [20]. The present analyses
examined whether subgroup heterogeneity was important in
understanding psychosocial adversity among South Asians
in the UK. Previous research suggests that differences
between South Asian subgroups may be crucial in
understanding their true CHD risk [3], yet these differences
have been largely overlooked in studies of CHD risk factors
in South Asians. Previous studies have tended to focus on
one particular subgroup [19] or use samples from specific
occupational settings where the South Asian employees have
tended to belong to one subgroup [17].
South Asian subgroups differ in terms of their CHD rates
and risk factors [2,3,10]. The analyses in this study used
religious affiliation to differentiate subgroups. This form of
categorization was chosen in response to the literature
detailing differences in health behaviors [23–26] and in
socioeconomic and discrimination exposure between reli-
gious groups [22,27,48]. The findings indicate that profiles
of psychosocial adversity vary across South Asian religious
groups, and this may signify differing levels of psychosocial
CHD risk. The Muslim people in this sample were the most
psychosocially disadvantaged, followed by Hindus, and
with Sikhs reporting the most favorable profiles of the
South Asian subgroups. These findings are particularly
interesting because the sample was taken from one
geographical catchment area, suggesting that the environ-
mental context did not vary a great deal between subgroups.
Therefore any subgroup variations are the consequence of
individual differences in cultural, socioeconomic, and
psychosocial experience.
As shown in previous research [3,7,21,48], Muslim
people were more likely to report poor socioeconomic
circumstances, in terms of home ownership, income, and
social deprivation. Chronic stressors were also higher among
Muslims compared with Sikhs and Hindus, in the form of
financial strain, overcrowding, and low levels of social
cohesion. The South Asian population, in general, still
remains the subject of racial discrimination in the UK [36];
however, the rise of ‘Islamophobia’ has led to an intensifying
effect against British Muslims, particularly in the current
political climate [27,49,50]. Racism has been investigated as
a risk factor for ill health [36] and has been associated with
subclinical atherosclerosis [51,52] and increased risk of
myocardial infarction [36]. Social cohesion, a factor that has
been associated with total mortality [53], has not been
investigated in South Asian groups before. It does, however,
correlate with socioeconomic status [33] and therefore iscongruent with our findings and previous work [21] that
Muslims are more disadvantaged than other South Asian
subgroups. Interestingly, the subgroup heterogeneity in
chronic stress risk factors was largely independent of SEP
as defined by household income, indicating that the
variations observed were the result of factors beyond
socioeconomic differences.
No consistent differences in work stress defined either
by the demand–control model of job strain or the effort–
reward imbalance model were observed between South
Asian subgroups. Work stress is a strong predictor of
future CHD mortality and morbidity [16], and biological
and behavioral mediators have been identified [54,55].
Identifying the reasons for the lack of differences would
require more detailed examination of the occupational
profile of the three groups. Nor were there differences in
family conflict, although South Asians in general reported
more conflict than white Europeans. Living in multigen-
erational homes, as is common in South Asian communi-
ties [47], helps to maintain traditional values. However, it
can also be associated with considerable stress [56] and
may explain the elevated family conflict among South
Asians in this sample.
By contrast with other factors, Muslims were not
substantially disadvantaged in relation to the other South
Asian subgroups in the measures of social relationships;
however, the patterns did not show enhanced protective
social resources which might compensate for their elevated
stress exposure. Emotional support is thought to protect
against or buffer the effects of stress on health [57] and did
not differ between the South Asian religious groups. This
study, however, did find that Muslim participants reported
stronger religious beliefs in comparison with the other South
Asian religions, which supports previous work [58,59].
Some research suggests that religiosity provides protection
against ill health [60,61], although the relationship between
religious faith and cardiovascular disease is contentious.
The heightened exposure to psychosocial adversity
observed in this Muslim population may contribute to the
increased rates of CHD that have been recorded among UK
Muslim people [62]. In addition, the high rates of smoking in
Muslim men are likely to increase their CHD risk further
compared with Hindus and Sikhs. These results support
previous findings, showing distinctive patterns of smoking
and alcohol use between South Asian subgroups [10,26].
The measures of physical activity mirrored earlier work,
demonstrating lower levels of physical activity in South
Asian people compared with whites and especially low
levels in Muslim/Pakistani groups [63–65]. These behav-
ioral patterns reflect the elevated risk of CHD observed
among UK Muslim people [62].
The Sikh population in this study showed some signs of
psychosocial advantage compared with the other subgroups.
For example, Sikh men and women reported greater home
and car ownership, higher household incomes, and lower
levels of deprivation. Sikhs were also less likely to
385E.D. Williams et al. / Journal of Psychosomatic Research 69 (2010) 379–387experience chronic stressors, reporting lower financial strain
and higher social cohesion, although their ratings of racial
discrimination were as high as those of Muslims.
Interestingly, Sikhs experienced greater negative support
from close family and friends; high levels of negative
interactions have been shown to relate to detrimental
physiological responses [66,67]. Conversely, social network
diversity was significantly greater in Sikhs compared with
all other groups.
Sikhs were at lower cardiovascular risk by virtue of
smoking less, yet reported higher levels of alcohol
consumption than the other religious subgroups. Alcohol
intake was still, however, relatively low and may fall into the
protective range of consumption [68]. Since there have been
no previous investigations of the psychosocial experience of
South Asian subgroups on this scale, this appears to be the
first study to show an advantage for Sikhs compared with
other South Asian religious groups. To date, there has also
been limited research on CHD rates among Sikh people in
the UK, so it is not clear whether the psychosocial and
behavioral advantages observed in this study translate to
reduced CHD risk among the UK Sikh population. Previous
work has, however, observed lower risk of CHD among
Indian groups in the UK compared with other South Asian
subgroups [62], and therefore since over two-thirds of the
Sikh sample in this study was born in India, our findings
support this.
In general, the Hindu people in this study closely
paralleled Sikhs in their psychosocial profiles. Hindus had
fewer children than other South Asian groups and had high
levels of employment and home ownership. They reported
the lowest racism and discrimination of all the South Asian
groups and lower levels of religious beliefs. Despite being
slightly older on average than the Sikhs and Muslims in this
study, these findings indicate the possibility of greater
westernization among the Hindu population. There is mixed
evidence about the role of westernization in CHD risk; some
studies show poorer health is aligned with greater western-
ization [69], while other work implicates the health benefits
of acculturation [70].
In the primary comparison between South Asian and
white European groups, we showed marked differences in
psychological characteristics, with higher hostility and
depression scores [20]. There was little subgroup variation
in these psychological characteristics, with all three religious
subgroups displaying elevated levels in comparison with UK
whites. This is in contrast to previous work that has
presented subgroup variation in depression [46,71]. The
reasons for the discrepancies are not clear, but may relate to
sample selection or measurement tools. Depression and
hostility have been linked with increased CHD rates and
CHD risk factors [14,72].
The strengths of this study were the large sample of South
Asian participants from each subgroup, the use of standard-
ized measures, and recruitment from the community.
However, some limitations should be considered. Responserates may have been affected by health selection and
socioeconomic biases which could have influenced the
representative nature of the sample. Questionnaire comple-
tion meant the data were open to self-report bias. Most of the
psychosocial scales used in health research have not been
comprehensively validated in populations other than white,
western groups. Statistical validation of the scales was
performed in this bicultural sample (unpublished data), but it
is still possible that interpretation bias was present and that
people responded to some questions in different ways [73].
Some of the scales included may also have been influenced
by the participant's mood at the time of completion;
however, adjustment for concurrent negative affect was
performed in earlier analyses and did not affect the group
differences observed.
The results from this study demonstrate that, despite
living in similar local environments, there is important
heterogeneity in psychosocial and behavioral experiences
between South Asian religious subgroups. Although the
strongest differences are between whites and South Asians,
the inter-religious variation observed highlights the rele-
vance of studying subgroup heterogeneity and indicates
that a clearer understanding and assessment of the concepts
of ethnicity and religion will increase our awareness of
health differences between groups. This work further
endorses the importance of taking psychosocial profiles
into account when assessing South Asian CHD risk and
suggests that, where possible, subgroups should be
examined separately. CHD risk is not uniform across
South Asian subgroups [3] and therefore subgroup
heterogeneity in psychosocial profiles should be examined
in detail.
Acknowledgments
The authors would like to thank the LOLIPOP research
team and participants for their contribution to this study.
References
[1] Harding S, Rosato M, Teyhan A. Trends for coronary heart disease and
stroke mortality among migrants in England and Wales, 1979–2003:
slow declines notable for some groups. Heart 2008;94:463–70.
[2] Bhopal R, Fischbacher C, Vartiainen E, Unwin N, White M, Alberti G.
Predicted and observed cardiovascular disease in South Asians:
application of FINRISK, Framingham and SCORE models to New-
castle Heart Project data. J Public Health 2005;27:93–100.
[3] Nazroo JY. South Asian people and heart disease: an assessment of the
importance of socioeconomic position. Ethn Dis 2001;11:401–11.
[4] Mindell J, Zaninotti P. Cardiovascular disease and diabetes. In:
Sproston K, Mindell J, editors. Health Survey for England 2004. The
health of minority ethnic groupsLondon: The Information Centre,
2006. pp. 63–94.
[5] Cappuccio FP, Cook DG, Atkinson RW, Strazzullo P. Prevalence,
detection, and management of cardiovascular risk factors in different
ethnic groups in south London. Heart 1997;78:555–63.
[6] McKeigue PM, Shah B, Marmot MG. Relation of central obesity and
insulin resistance with high diabetes prevalence and cardiovascular risk
in South Asians. Lancet 1991;337:382–6.
386 E.D. Williams et al. / Journal of Psychosomatic Research 69 (2010) 379–387[7] Bhopal R, Unwin N, White M, et al. Heterogeneity of coronary heart
disease risk factors in Indian, Pakistani, Bangladeshi, and European
origin populations: cross sectional study. BMJ 1999;319:215–20.
[8] Falaschetti E, Chaudhury M. Blood analytes. In: Sproston K, Mindell
J, editors. Health Survey for England 2004. The health of minority
ethnic groupsLondon: The Information Centre, 2006. pp. 301–44.
[9] Forouhi NG, Sattar N, Tillin T, McKeigue PM, Chaturvedi N. Do
known risk factors explain the higher coronary heart disease
mortality in South Asian compared with European men? Prospective
follow-up of the Southall and Brent studies, UK. Diabetologia 2006;
49:2580–8.
[10] Wardle H. Use of tobacco products. In: Sproston K, Mindell J, editors.
Health Survey for England 2004. The health of minority ethnic
groupsLondon: The Information Centre, 2006. pp. 95–130.
[11] Becker E, Hills A, Erens B. Alcohol consumption. In: Sproston K,
Mindell J, editors. Health Survey for England 2004. The health of
minority ethnic groupsLondon: The Information Centre, 2006.
pp. 131–62.
[12] Fischbacher CM, Hunt S, Alexander L. How physically active are
South Asians in the United Kingdom? A literature review. J Public
Health 2004;26:250–8.
[13] Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors
on the pathogenesis of cardiovascular disease and implications for
therapy. Circulation 1999;99:2192–217.
[14] Nicholson A, Kuper H, Hemingway H. Depression as an aetiologic and
prognostic factor in coronary heart disease: a meta-analysis of 6362
events among 146 538 participants in 54 observational studies. Eur
Heart J 2006;27:2763–74.
[15] Kuper H, Marmot M. Job strain, job demands, decision latitude,
and risk of coronary heart disease within the Whitehall II study.
J Epidemiol Community Health 2003;57:147–53.
[16] Everson-Rose SA, Lewis TT. Psychosocial factors and cardiovascular
diseases. Ann Rev Public Health 2005;26:469–500.
[17] Hemingway H, Whitty CJ, Shipley M, et al. Psychosocial risk factors
for coronary disease in White, South Asian and Afro-Caribbean civil
servants: the Whitehall II study. Ethn Dis 2001;11:391–400.
[18] Fischbacher CM,White M, Bhopal RS, Unwin NC. Self-reported work
strain is lower in South Asian than European people: cross-sectional
survey. Ethn Health 2005;10:279–92.
[19] Williams R, Bhopal R, Hunt K. Coronary risk in a British Punjabi
population: comparative profile of non-biochemical factors. Int J
Epidemiol 1994;3:28–37.
[20] Williams ED, Steptoe A, Chambers JC, Kooner JS. Psychosocial risk
factors for coronary heart disease in UK South Asian men and women.
J Epidemiol Community Health 2009;63:986–91.
[21] Berthoud R. Income and standards of living. In: Modood T, Berthoud
R, Lakey J, et al, editors. Ethnic minorities in Britain: diversity and
disadvantage. London: Policy Studies Institute, 1997. pp. 150–83.
[22] Pollard TM, Carlin LE, Bhopal R, Unwin N, White M, Fischbacher C.
Social networks and coronary heart disease risk factors in South Asians
and Europeans in the UK. Ethn Health 2003;8:263–75.
[23] Cochrane R, Bal S. The drinking habits of Sikh, Hindu, Muslim, and
white men in the West Midlands: a community survey. Addiction
2008;85:759–69.
[24] Nazroo JY. The health of Britain's ethnic minorities. London: Policy
Studies Institute, 1997.
[25] Johnson MRD. Perceptions of barriers to healthy physical activity
among Asian communities. Sports Educ Soc 2000;5:51–70.
[26] Vora AR, Yeoman CM, Hayter JP. Alcohol, tobacco and paan use and
understanding of oral cancer risk among Asian males in Leicester. Br
Dental J 2000;188:444–51.
[27] Virdee S. Racial harassment. In: Modood T, Berthoud R, Lakey J, et al,
editors. Ethnic minorities in Britain: diversity and disadvantage.
London: Policy Studies Institute, 1997. pp. 259–89.
[28] Williams ED, Kooner I, Steptoe A, Kooner JS. Psychosocial factors
related to cardiovascular disease risk in UK South Asian men: a
preliminary study. Br J Health Psychol 2007;12:559–70.[29] Townsend P, Phillimore P, Beattie A. Health and deprivation:
inequality and the North. London: Croom Helm, 1988.
[30] Wardle J, Robb K, Johnson F. Assessing socioeconomic status in
adolescents: the validity of a home affluence scale. J Epidemiol
Community Health 2002;56:595–9.
[31] Evans GW, Kantrowitz E. Socioeconomic status and health: the
potential role of environmental risk exposure. Ann Rev Public Health
2002;23:303–31.
[32] Pearlin LI, Menaghan EG, Lieberman MA, Mullan JT. The stress
process. J Health Soc Behav 1980;22:337–56.
[33] Sampson RJ, Raudenbush SW, Earls F. Neighborhoods and violent
crime: a multilevel study of collective efficacy. Science 1997;277:
918–24.
[34] Prinz RJ, Foster S, Kent RN, Oleary KD. Multivariate assessment
of conflict in distressed and non-distressed mother-adolescent
dyads. J Appl Behav Anal 1979;12:691–700.
[35] Bosma H, Marmot MG, Hemingway H, Nicholson AC, Brunner E,
Stansfeld SA. Low job control and risk of coronary heart disease in
Whitehall II (prospective cohort) study. BMJ 1997;314:558–65.
[36] Karlsen S, Nazroo JY. Relation between racial discrimination, social
class, and health among ethnic minority groups. Am J Public Health
2001;92:624–31.
[37] Liebkind K, Jasinskaja-Lahti I. The influence of experiences of
discrimination on psychological stress: a comparison of seven
immigrant groups. J Comm Appl Soc Psychol 2000;10:1–16.
[38] Mitchell PH, Powell L, Blumenthal J, et al. A short social support
measure for patients recovering from myocardial infarction: the
ENRICHD Social Support Inventory. J Cardiopulm Rehabil 2003;
23:398–403.
[39] Seeman T, Charpentier P, Berkman L, et al. Predicting changes in
physical performance in a high-functioning elderly cohort: MacArthur
studies of successful aging. J Gerontol Med 1994;49:97–108.
[40] Cohen S, Doyle WJ, Skoner DP, Rabin BS, Gwaltney JM. Social ties
and susceptibility to the common cold. JAMA 1997;277:1940–4.
[41] Plante TG, Boccaccini MT. The Santa Clara Strength of Religious
Faith Questionnaire. Pastoral Psychol 1997;45:375–87.
[42] Radloff LS. A self-report depression scale for research in the general
population. Appl Psychological Assess 1977;1:385–401.
[43] Barefoot JC, Dodge KA, Peterson BL, Dahlstrom WG, Williams RB.
The Cook–Medley Hostility Scale — item content and ability to
predict survival. Psychosom Med 1989;51:46–57.
[44] Marmot MG, Stansfeld S, Patel C, et al. Health inequalities among
British civil servants: the Whitehall II study. Lancet 1991;337:
1387–93.
[45] Craig CL, Marshall AL, Sjostrom M, et al. International physical
activity questionnaire: 12-country reliability and validity. Med Sci
Sports Exerc 2003;35:1381–95.
[46] Creed F, Winterbottom M, Tomenson B, Britt R, Anand IS, Wander
GS, et al. Preliminary study of non-psychotic disorders in people from
the Indian subcontinent living in the UK and India. Acta Psychiatr
Scand 1999;99:257–60.
[47] Sonuga-Barke EJ, Mistry M. The effect of extended family living on
the mental health of three generations within two Asian communities.
Br J Clin Psychol 2000;39:129–41.
[48] Karlsen S, Nazroo JY. Muslims in Europe: attitudes and experiences.
Understanding population trends and processes, 2009. Available at:
http://www.uptap.net/wordpress/wp-content/uploads/2010/05/uptap-
findings-karlsen-apr-091.pdf.
[49] Fekete L. Anti-Muslim racism and the European security state.
Race Cl 2004;46:3–29.
[50] Poynting S, Mason V. The resistible rise of Islamophobia: anti-Muslim
racism in the UK and Australia before 11 September 2001. J Sociol
2007;43:61–86.
[51] Lewis TT, Everson-Rose SA, Powell LH, et al. Chronic exposure to
everyday discrimination and coronary artery calcification in African-
American women: the SWAN heart study. Psychosom Med 2006;68:
362–8.
387E.D. Williams et al. / Journal of Psychosomatic Research 69 (2010) 379–387[52] Troxel WM, Matthews KA, Bromberger JT, Sutton-Tyrrell K. Chronic
stress burden, discrimination, and subclinical carotid artery disease in
African American and Caucasian women. Health Psychol 2003;22:300–9.
[53] Kawachi I, Kennedy BP, Lochner K, Prothrow-Stith D. Social capital,
income inequality, and mortality. Am J Public Health 1997;87:1491–8.
[54] Steptoe A, Willemsen G. The influence of low job control on
ambulatory blood pressure and perceived stress over the working day
in men and women from the Whitehall II cohort. J Hypertens 2004;22:
915–20.
[55] Chandola T, Britton A, Brunner E, et al. Work stress and coronary
heart disease: what are the mechanisms? Eur Heart J 2008;29:640–8.
[56] Fenton S, Karlsen S. Explaining mental distress: narratives of cause.
In: O'Connor W, Nazroo J, editors. Ethnic differences in the context
and experience of psychiatric illness: a qualitative study. London:
TSO, 2002. pp. 17–28.
[57] Cohen S, Wills TA. Stress, social support, and the buffering
hypothesis. Psychol Bull 1985;98:310–57.
[58] Modood T. Culture and identity. In: Modood T, Berthoud R, Lakey J,
et al, editors. Ethnic minorities in Britain: diversity and disadvantage.
London: Policy Studies Institute, 1997. pp. 290–338.
[59] Karlsen S, Nazroo JY. Religion, ethnicity and health inequalities. In:
Graham H, editor. Understanding Health Inequalities (2nd edition).
New York: Open University Press, 2009. pp. 103–24.
[60] Chida Y, Steptoe A, Powell LH. Religiosity/spirituality and mortality: a
systematic quantitative review. Psychother Psychosom 2009;78:81–90.
[61] Oman D, Thoresen C. ‘Does religion cause health?’: differing
interpretations and diverse meanings. J Health Psychol 2002;7:365–80.
[62] Wild SH, Fischbacher C, Brock A, Griffiths C, Bhopal R. Mortality
from all causes and circulatory disease by country of birth in England
and Wales 2001–2003. J Public Health 2007;29:191–8.
[63] Hayes L, White M, Unwin N, et al. Patterns of physical activity and
relationship with risk markers for cardiovascular disease and diabetesin Indian, Pakistani, Bangladeshi and European adults in a UK
population. J Public Health Med 2002;24:170–8.
[64] Stamatakis E. Physical activity. In: Sproston K, Mindell J, editors.
Health Survey for England 2004. The health of minority ethnic
groupsLondon: The Information Centre, 2006. pp. 237–62.
[65] Williams ED, Stamatakis E, Chandola T, Hamer M. An assessment of
physical activity levels in South Asians in the UK: findings from the
Health Survey for England. J Epid Comm Health doi:10.1136/
jech.2009.102509.
[66] Seeman TE, McEwen BS. Impact of social environment characteristics
on neuroendocrine regulation. Psychosom Med 1996;58:459–71.
[67] Seeman TE, Singer BH, Ryff CD, Love GD, Levy-Storms L. Social
relationships, gender, and allostatic load across two age cohorts.
Psychosom Med 2002;64:395–406.
[68] O'Keefe J, Bybee KA, Lavie CJ. Alcohol and cardiovascular health:
the razor-sharp double-edged sword. JACC 2007;50:1009–14.
[69] Diez Roux AV, Detrano R, Jackson S, et al. Acculturation and
socioeconomic position as predictors of coronary calcification in a
multiethnic sample. Circulation 2005;112:1557–65.
[70] Kalra P, Srinivasan S, Ivey S, Greenlund K. Knowledge and practice:
the risk of cardiovascular disease among Asian Indians. Results from
focus groups conducted in Asian Indian communities in Northern
California. Ethn Dis 2004;14:497–504.
[71] Nazroo JY. Ethnicity and mental health. London: Policy Studies
Institute, 1997.
[72] Chida Y, Steptoe A. The association of anger and hostility with future
coronary heart disease: a meta-analytic review of prospective evidence.
JACC 2008;53:936–46.
[73] Bhopal R, Vettini A, Hunt S, Wiebe S, Hanna L, Amos A. Review of
prevalence data in, and evaluation of methods for cross cultural
adaptation of UK surveys on tobacco and alcohol in ethnic minority
groups. BMJ 2007;328:76–80.
